A Population Survey of Symptoms Suggestive of Transient lschemic A t tacks
Introduction
• Several clinical studies have reported that a high percentage of stroke patients have had prior episodes of transient localized neurological dysfunction. 1 
"
7 These episodes have been described as incipient stroke, intermittent insufficiency or transient ischemic attacks (TIAs) and are characterized by brief episodes of local neurological symptoms, usually lasting for five to 30 minutes with complete recovery between attacks. The genesis of these TIAs is not clear, although recent reports suggest that they may result from recurrent embolization, possibly from atherosclerotic plaques. 4 Prospective studies generally note that the subsequent risk of stroke varies from less than 10% to over 50%. 2 . 3, e, 7 P art o f ^ variability in these estimates is probably due to both the type of population studied and the definitions of TLA and subsequent stroke. However, the general consensus is that there is a substantially increased risk of stroke among patients with transient ischemic attacks.
Based on angiographical studies, a high percentage of TIA patients have either stenosis or occlusion of the carotid or vertebral arteries. 12 - 18 Surgical treatment of these stenotic lesions has been reported to reduce the frequency of TIAs and possibly also the risk of stroke and subsequent death. 14 
16 Anticoagulants have also been noted to be of possible therapeutic benefit. residual disability, most TIA patients probably are not hospitalized, and in fact may not even seek medical care. This difficulty is enhanced by the fact that the symptoms of transient ischemic attacks may easily be confused with symptoms of several other common diseases. 23 Furthermore, no specific diagnostic test to identify transient ischemic attacks is available and the diagnosis must be based on a careful history and neurological examination. 24 The relationship of transient ischemic attacks with stroke may be analogous to that of angina pectoris with myocardial infarction or to persistent cough and sputum with chronic bronchitis and emphysema. In the latter two instances questionnaires have been developed which attempt to identify those individuals with a high probability of having either angina pectoris 25 or chronic bronchitis and emphysema. 28 The validity of these questionnaires has been tested by comparing the responses to the questionnaire with clinical examination 27 or by measuring the mortality and morbidity experience of those with a positive or negative response. 28 Similarly, a questionnaire to ascertain symptoms of transient cerebral ischemia would be useful if: (1) there were a continuum from symptoms of transient cerebral ischemia to transient ischemic attacks to stroke; (2) a high percentage of reported symptoms were due to cerebral ischemia rather than to a variety of other diseases; and (3) the frequency of symptoms were reasonably high.
TRANSIENT ISCHEMIC ATTACKS
A study of symptoms suggestive of transient cerebral ischemia was, therefore, begun in Baltimore in 1966 in order to: (1) determine the frequency of specific symptoms among the adult population; (2) 
Methods
Two different samples of the Baltimore population were used. The first sample was originally selected in 1954, when the Commission on Chronic Illness conducted a morbidity survey in Baltimore. It was a household sample of about 11,000 individuals including 4,121 individuals over the age of 40 in 1954. 29 A follow-up study of these individuals was completed in 1966 and 1967. 80 The surviving respondents still living in the Baltimore area were interviewed and constitute one of the samples in the present study. Of the 4,121 individuals over the age of 40 in 1954, 1,325 (32.1%) were dead, 159 (3.9%) were lost to follow-up, and 2,637 (64.0%) were alive as of 1967. Approximately 80% (2,060) of the 2,637 survivors were included in the transient ischemic attack symptom study (table 1) . This sample will be referred to as the Hopkins sample.
The second study group was a probability sample of die Baltimore City population, age 45 years and older. The 1960 census enumeration districts were used as the sampling frame. A sample of 8,017 households was selected from 1,183 districts. The allocation of households in each district was proportional to the size of the population over the age of 45 in the district. Sampling was accomplished by listing the streets bozo;
The questionnaire was initially tested in samples of clinic patients, including patients seen in the emergency room with a TIA diagnosis and in selected cardiovascular and hypertensive clinics. In both groups there was a fairly high frequency of positive responses to the questions, especially when compared to individuals not suspected of being at risk of having a TIA. Therefore, it was felt that there would be a higher frequency of positive responses among those respondents in the sample who had a possible TIA than among those who had not had a TIA.
Respondents were interviewed in their homes by trained interviewers. The same questionnaire was used for both the Hopkins and Maryland samples, but the interviewers and supervisors were different. By using two different samples in the same geographic area, it should be possible to obtain independent estimates of the frequency of symptoms and also to compare the reliability of the questionnaire when administered by two different groups. Selected demographical and medical information was also ascertained, including age, race, sex, level of education and history of cardiovascular diseases (stroke, hypertension, heart disease and diabetes). The age, race, and sex distribution of survey participants is shown in table 3. In reporting the results, individuals with a history of stroke were excluded from the tables unless otherwise noted.
Results
The frequency of individual symptoms by source of interview (Hopkins or Maryland) and by whether the symptom was reported for a reason or no reason is shown in table 4. Except for dizziness, falls, numbness and nausea the frequency of most symptoms was very low. In general, approximately half of the reported symptoms occurred for no reason except for falls and numbness. Numbness was considered to have occurred for no reason only if it was unilateral and not limited to the hands and feet.
The frequency of individual symptoms was similar for both the Maryland and Hopkins samples (table 4), indicating that their measurement appears to be replicable within a population using the same questionnaire, with different samples and interviewers. The repeatability of the responses to the questionnaire by the same person is currently being determined.
Age, race and sex-specific frequencies of symptoms could only be measured for the four most common symptoms, dizziness, nausea, numbness and falls ( fig. 1) . The frequency distribution of multiple symptoms was similar for both samples.
Most of the reported combinations of symptoms consisted of the most common individual symptoms, dizziness, numbness, nausea and falls. Combinations of two of these four symptoms accounted for 72.5% of all the combinations of two symptoms in the Hopkins sample and for 75.9% in the Maryland sample. Considering two symptoms only, both reported for no reason, the same four symptoms in combination with each other accounted for 62.7% of all two-symptom combinations in the Hopkins sample and 56.8% in the Maryland sample. Dizziness, numbness, nausea and falls also accounted for most of the combinations of three or more symptoms whether reported for a reason or not.
Thus, both the frequency of each symptom and the total number of symptoms reported by an individual were relatively low even in this older population, as was the frequency of any particular combination of symptoms. In general, symptoms were reported more frequently in women than in men and in Negroes than in whites. Interestingly enough, no consistent relationship was noted between symptoms and age. Finally, the distribution of both the individual symptoms and the total number of symptoms for each race-sex group and by age was similar in both the Hopkins and Maryland samples.
The relationship of individual symptoms to level of completed education was studied, with educational level being classified as either high or low. Unfortunately the question pertaining to education differed in the two samples, thus making it necessary to divide the Hopkins sample at eight grades or more and the Maryland sample at six grades or more. As shown in table 7, a higher percentage of individuals in the less-educated group reported symptoms in both samples; however, these differences were greater in the Maryland sample. The higher frequency of symptoms in the less-educated groups could be due to a higher frequency of disease or to a differential response to the questionnaire by level of education.
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In the interview, a history of four diseases (stroke, hypertension, heart disease and diabetes) was obtained (table 8) . Approximately 3.5% of the respondents reported a history of stroke, 32% a history of hypertension, 13% a history of heart disease and 7% a history of diabetes. Over 40% reported a history of one or more of these diseases. A history of these diseases generally increased with age. Hypertension was reported more frequently in Negroes than in whites.
As might be expected, individuals who reported a history of stroke also noted a substantially higher frequency of symptoms, especially paralysis and difficulty in speech and swallowing (table 9). The higher frequency of symptoms reported by the stroke cases than by the other disease groups was more marked for total symptoms than for those reported for no reason because many of the stroke patients noted stroke as the reason for the symptoms. In both the Hopkins and Maryland samples, the frequency of individual as well as total symptoms was also greater among those reporting a history of hypertension, diabetes or heart disease as compared to those reporting none of these diseases (table 9) .
Thus far, analysis indicates that the frequency of symptoms is related to race, sex, education and history of disease. However, since each of these variables may be related to the others, it was necessary to use statistical methods of adjustment in order to determine the significance of any one factor. The method of combining two by two tables developed by Cochran was used for such an analysis. With this method weighted differences in frequency of individual symptoms between those with a factor and those without the factor were computed. For example, it was possible to compare the frequency of those with a history of one or more selected diseases with those without such a history, adjusting for color, sex, age (below and above 65 years) and educational level. The results of this analysis are summarized in table 10, where we note that individuals with a history of one or more diseases (hypertension, diabetes or heart disease) consistently had a significantly higher frequency of individual symptoms than those without such a history. Women also had a higher frequency of symptoms, but the differences were smaller than those with a disease history. Educational level and race appeared to be important variables only in the Maryland sample, while age does not show any consistent relationship with individual symptoms in either sample. It is also of interest to note that the association of the variables was generally similar for all symptoms whether reported for a reason or no reason. As shown in table 11, the frequency of symptoms was also associated with these same variables.
Excludes those with unknown age. S-

Discussion
Various approaches have been suggested to identify stroke-prone individuals. The questionnaire approach used in this study was correlation between disease in general and the frequency of symptoms, as well as with the severity of disease and symptoms. Thus, the significance of the symptoms as a prognosticator of future mortality and morbidity needs to be evaluated in relation to history of disease and probably also to disability. Some obvious problems are associated with the questionnaire survey approach. First, many of the symptoms are nonspecific and may be related to a variety of nonvascular diseases. Hopefully by dividing the positive responses into no reason and reason categories, some of the nonspecific symptoms can be eliminated. By selecting an older age sample the probability of the symptoms being associated with vascular disease should also increase. However, it is still probable that a large number of reported symptoms were unrelated to transient ischemic attacks.
Second, since neither the incidence nor the prevalence of transient ischemic attacks is known, the expected yield from the screening questionnaire could not be estimated prior to the study. Since the frequency of stroke is relatively low in the younger age groups, the frequency of TIA in this age group mus.1 ^lso be low or the percentage of TIA patients in whom a stroke develops is very small. Similarly the yield from the questionnaire will necessarily be low except in the older age groups. However, for both samples, the frequency of symptoms did not increase with advancing age. Either a higher percentage of the symptoms reported in the older age groups was related to TIA as compared to the younger age groups, or there was better reporting of symptoms in the younger as compared to the older age groups, or perhaps the frequency of symptoms, as well as TIA, is similar in the different age groups studied; however, the risk of stroke following symptoms of TIA increases with advancing age.
Third, in this study, information was obtained on the prevalence rather than the incidence of symptoms. If strokes, especially stroke deaths, were more frequent following a specific symptom, then the frequency of that symptom would be underreported in a prevalence survey. Individuals with such symptoms would have been lost to the population because they have either had a stroke or died.
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Therefore, the relatively low frequency of symptoms such as paralysis, double vision, loss of vision or difficulty in swallowing may be due to the high risk of stroke or death among those with these symptoms in the population, and those reporting these symptoms would be the surviving residuals of a larger group of patients with such symptoms. Then the survivorship experience of this residual group may be different from that of patients who have had the symptoms for the first time. In order to determine the incidence of these symptoms, the questionnaire survey would have to be repeated at frequent intervals in the same population. Considering the low prevalence of most of these symptoms and especially the combinations of symptoms, a very large sample would be necessary in order to estimate incidence.
Fourth, the observed relationship of symptoms to a history of disease poses some problems. Possibly the questionnaire only measures "sickness" in the populations, since one would expect sick people to have more symptoms than healthy individuals. On the other hand, high blood pressure, heart disease and diabetes are the cardinal risk factors for stroke, and one would also expect that those with these diseases would be at a high risk of i.?ving TIA as well as completed stroke and, henct, have a high frequency of positive responses fo the questionnaire. Examination of the respondents may help clarify the relationship between symptoms and a history of diseases. Further follow-up studies will also determine whether the presence of symptoms and disease together increases the risk of stroke more than disease or symptoms alone.
The value of a questionnaire in identifying potential stroke-prone individuals will be evaluated by following the cohort and measuring the subsequent risk of stroke and death. If the questionnaire does identify a high-risk group, it may be a useful screening tool. The questionnaire is simple to administer and can be utilized by non-physicians on large numbers of people fairly rapidly. It may be of particular value in ascertaining those who should have further screening tests, in order to identify individuals with cerebrovascular insufficiency who might benefit from newer therapeutic methods such as extracranial surgery or anticoagulation.
